###### Significance of this study

What is already known about this subject?
=========================================

-   Causal attributions play an important role in the formation of attitudes towards health conditions and individuals with such conditions; however, this has not been explicitly studied in diabetes.

What are the new findings?
==========================

-   All individuals, regardless of diabetes status, follow similar patterns in their causal attributions for diabetes, with important divergences including beliefs about the role of germs/viruses versus genetics in type 1 diabetes.

-   This work establishes relationships between perceived control over diabetes onset and favorability of individuals with diabetes and the endorsement of causal factors including: diet, physical activity, and overweight.

-   On the flip side, there was not consistent evidence of expected relationships with genetic attributions including low controllability beliefs and increased favorability of affected individuals.

How might these results change the focus of research or clinical practice?
==========================================================================

-   The current findings challenge assumptions made in the diabetes literature. Future research must incorporate the notion that that causal attributions for diabetes are inconsistent among groups of affected and unaffected individuals and that causal attributions for diabetes that appear low-control (eg, genetics and chance) are not reliably tied to low control beliefs among individuals with diabetes.

Introduction {#s1}
============

Type 1 diabetes (T1D) and type 2 diabetes (T2D) have different pathophysiology, different treatment approaches, and different complements of causal, or risk, factors. The way in which individuals understand these casual factors has considerable power to shape attitudes and beliefs about the disease, about disease management, and about individuals affected by it.[@R1] Because of the potential power of causal attributions, and the dearth of data in this domain, the current report focuses on patterns of causal attributions among individuals with T1D, T2D, and those who are unaffected.

Diabetes risk factors {#s1-1}
---------------------

T1D and T2D are both multifactorial in their causes; however, mechanisms between risk factors and disease onset are not well understood. Estimates of genetic influence on the development of both T1D and T2D vary widely. T1D is thought to arise through a combination of genetic and environmental risk factors.[@R3] Overall, literature suggests that T1D is highly heritable, although the complex genetic nature of the disease does not allow for an exact risk measurement. The nature of the environmental insult is unknown; however, one hypothesis involves viral exposure.[@R5]

Risk factors for T2D include genetic and environmental components as well.[@R6] T2D is highly heritable; however, the range of estimates of heritability is large and varies as a function of the sample and length of study.[@R7] Risk factors for T2D also include lifestyle factors such as smoking, diet, and physical activity levels.[@R9] When actions are taken to mitigate these risk factors, T2D can be prevented in some, though not all, individuals.[@R10]

Causal attributions {#s1-2}
-------------------

Weiner's[@R11] classic work on causal attributions suggests that perceived causes of a condition can affect attitudes, emotions, beliefs, and behaviors directed toward those affected with that condition. This theory may have important implications for diabetes due, in part, to differences in perceptions of T1D and T2D. To the extent that the cause of a condition is perceived to be internal, unstable, and *controllable*, this should lead to increased blame. The relationship between attributions and blame has been studied in other illness domains including mental illness and obesity.[@R12] Within obesity, which is closely tied to T2D, beliefs pertaining to the control over obesity (or the extent to which obesity is perceived to have been affected by actions under the individual's control) were a reliable predictor of dislike of people with overweight.[@R14] The corollary is that to the extent obesity is perceived to be out of the control of an individual, the less individuals will tend to be disliked.[@R15]

Attitudes toward individuals affected by diabetes {#s1-3}
-------------------------------------------------

There is increasing evidence indicating that individuals, both with T1D and T2D, are negatively judged due to their condition. Individuals with T2D report feeling blamed by others due to the assumptions that T2D is behavioral in nature.[@R16] This may be due in part to the salience of behavioral factors (ie, diet and physical activity) in T2D management and prevention, which likely privileges these causal factors in conceptions of diabetes etiology.

Individuals with T1D also report feeling negatively judged, but often report that this occurs through misplaced blame meant for individuals with T2D.[@R17] For example, media coverage of diabetes is dominated by T2D compared with T1D or is often not specified as to which type of diabetes is discussed.[@R18] These communications likely shape the beliefs that unaffected individuals (those without a diabetes diagnosis of either type), and likely some affected individuals, have about diabetes and the role of personal responsibility in disease onset.

Causal ttributions and controllability beliefs {#s1-4}
----------------------------------------------

The literature on causal attributions in diabetes is limited. Much of the pertinent work focuses on beliefs individuals hold about T2D or fails to specify the diabetes type of interest. Furthermore, responses of each diabetes status group (unaffected, T1D, or T2D) tend to be studied in isolation. Relevant studies have found that when participants are asked about T2D, they tend to make causal attributions that include *both* genetic and behavioral factors, rather than choosing one or the other.[@R19] However, in one instance when unaffected participants were asked to compare the causes of T1D and T2D, they were more likely to attribute behavioral factors to T2D and genetic factors to T1D.[@R22]

It is often assumed that behavioral risk factors, like diet and physical activity levels, are perceived to be under the control of the individual and thus associated with high controllability beliefs about disease onset and that genetic explanations are associated with low controllability beliefs. However, this assumption is rarely tested and has never been assessed in the context of diabetes. The relationship between perceived control over diabetes onset and causal attributions must be established in this domain to fully understand the role of attributions play in informing attitudes, beliefs, and behavior toward individuals with diabetes.

The influence of disease status {#s1-5}
-------------------------------

There are no known comparisons of diabetes causal attributions from the perspective of individuals with and without diabetes. It is thus unknown whether or how the lived experience of individuals with diabetes influences their perception of what causes their own disease. Furthermore, it is also unknown whether living with one type of diabetes influences attributions related to the other type of diabetes. Negative health outcomes have been shown to arise when individuals feel blamed or blame themselves for causing their condition.[@R23] As such, the manner with which individuals with T1D and T2D understand and attribute causes to their own diagnosis has potential implications for identity, diabetes management, and care-seeking. This is also relevant for unaffected individuals' willingness to engage in preventative measures to reduce risk of T2D. Establishing comparative patterns of causal understanding could inform decisions about educational content in public health messages aimed at various groups. Such data may also highlight areas of educational need and gaps in causal understanding.

### Diabetes knowledge {#s1-5-1}

There is likely large variability in diabetes knowledge among individuals with T1D, with T2D, and unaffected individuals. Clearly, individuals with diabetes are expected to be more knowledgeable about their condition than unaffected individuals. Often, a new diagnosis of either type is accompanied with an educational session to convey practical information related to daily management of diabetes. Literature reporting on diabetes knowledge focuses on this practical knowledge, and consequently there is not information on conceptual knowledge (eg, pertaining to the causal factors, pathophysiology, treatments and outcomes of diabetes) levels among the different groups.

The current study {#s1-6}
-----------------

The aims of this study are: (1) to describe causal attributions for T1D and T2D among individuals with and without a diabetes diagnosis, (2) to assess the relationship between attributions and perceived control over diabetes onset, and (3) to analyze associations between causal attributions and favorability judgements of individuals affected by T1D and T2D. Favorability assesses general, all-encompassing feelings of positivity or negativity toward individuals.[@R26] These feelings are not tied to beliefs specific to any one condition, allowing comparisons to be assessed across groups that do not share many commonalities, like T1D and T2D. We also begin our analysis by assessing diabetes knowledge, as this is a necessary precondition for holding distinct and meaningful attributions for the two disease types.

First, we hypothesized that respondents in all groups would indicate higher genetic attributions for T1D than T2D and higher behavioral (diet and physical activity) attributions for T2D than for T1D. We also hypothesized that genetic attributions for T2D would be highest among those with the condition, whereas genetic attributions for T1D would be high among all respondent groups. Although we expected variability, we did not lay out a priori hypotheses regarding other causal attribution levels. For both T1D and T2D, we hypothesized that behavioral factors would be positively related to perceived control over T1D and T2D onset, whereas non-behavioral factors (eg, genetics) would be negatively related to perceived control. Finally, we hypothesized that, for T2D, genetic attributions would be positively related to favorability judgements of T2D and that behavioral attributions would be negatively related to favorability judgements of this group, similarly to obesity. We did not make hypotheses of this nature about T1D given the lack of literature to draw from.

Method {#s2}
======

Participants {#s2-1}
------------

Data for this report were drawn from the Diabetes, Identity, Attributions, and Health Study, which examines individuals' beliefs about the causes of diabetes and how those beliefs relate to social identity, health behavior, and overall health. Eligible participants for the study included adults, 18 years of age or older, who fell into one of the following three categories: unaffected (no diabetes diagnosis), diagnosed with T1D, or diagnosed with T2D. Unaffected participants (n=458) were recruited through Amazon Mechanical Turk (mTurk) and were compensated \$1.45. Participants who self-reported a T1D or T2D diagnosis were recruited through both ResearchMatch (a web-based clinical research recruitment registry) and Facebook (through established groups for affected individuals). Participants with T1D (n=192) and T2D (n=207) completed a longer survey than unaffected participants and were compensated \$10.00 for their time.

Procedure {#s2-2}
---------

Participants completed an online, anonymous survey administered via SurveyMonkey. Unaffected respondents and those with a diabetes diagnosis completed identical measures assessing their attitudes and beliefs regarding T1D and T2D in a counterbalanced order. Participants with diabetes then completed additional measures specific to their experience with their diagnosed type. For purposes of data quality, all participants were asked to commit to not using outside sources when answering survey questions and to confirm their diabetes status (without penalty for initial misrepresentation) at the end. Participants were excluded from analysis if they did not fulfil data quality criteria. Participants were also excluded if they did not have sufficient knowledge of diabetes (see below).

Measures {#s2-3}
--------

The measures reported below were administered to all three respondent groups.

*Diabetes knowledge*: to assess sufficient knowledge about the difference between T1D and T2D, open-ended questions were presented wherein participants were asked to explain, in their own words, what T1D and T2D are and the difference between the two.

*Causal attributions*: attributions about eight causal factors were assessed for T1D and T2D: diet, physical activity, overweight, environment, family environment, genetics, germ/virus, and chance. Participants were asked to respond to the following question on a 7-point Likert scale (1*=strongly disagree* to 7=*strongly agree*): '*Indicate the extent to which you agree or disagree that each of the following factors cause or contribute to a persons' risk for getting \[T1D/T2D\] sometime in his/her lifetime*'.[@R27]

*Control*: participants were asked to indicate if they agreed that a person could control whether they developed T1D and T2D, via two closed-ended questions for each type of diabetes on a five-point scale (1=*strongly disagree* to 5=*strongly agree*; α=0.800 for T1D control and α=0.724 for T2D control).[@R27]

*Favorability judgements*: participants were asked to indicate their perceived favorability of individuals diagnosed with T1D, and separately for T2D, via one closed-ended question on a nine-point scale (1=*not very favorable* to 9=*very favorable*).[@R26]

Analysis {#s2-4}
--------

*Coding of diabetes knowledge*: participants' conceptual diabetes knowledge responses were coded on eight dimensions for which the two types of diabetes differ. Two trained coders achieved coding agreement (kappa levels ranging from 0.72 to 1.00). The dimensions were: age of onset, casual factors, severity, prevalence, symptom controllability, pathophysiology, treatment, and outcome. Explanations of the dimensions are provided in [online supplementary table 1](#SP1){ref-type="supplementary-material"}. Three understanding levels were established based on the number of dimensions an individual described completely and correctly. An individual was classified as having a *good* understanding if they mentioned two or more dimensions and made no incorrect statements. An *ok* understanding was defined as only mentioning one dimension or more than one dimension with minor incorrect statements. Understanding was classified as *poor* when the participant failed to mention a full dimension (ie, only remarked on one type) or made major incorrect statements in their responses. Responses that only mentioned 'age of onset' were classified as *poor* because T1D was already referred to as 'juvenile' diabetes in the questionnaire. Participants with a *poor* understanding of the difference between T1D and T2D were excluded from further analysis. Examples of responses and their classifications are provided in [online supplementary table 2](#SP2){ref-type="supplementary-material"}.
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Data analysis {#s2-5}
-------------

Analyses of covariance (ANCOVAs) were conducted to assess differences among respondent groups for each causal factor regarding both T1D and T2D, as well as differences for favorability judgements of individuals with T1D and T2D. Pairwise comparisons assessed attribution and favorability responses between individual respondent groups. Regressions were conducted to determine the association between causal attributions and perceived control, and causal attributions and favorability. The Benjamini-Hochberg Procedure was used to control for the false discovery rate that may arise due to these multiple comparisons.[@R29] Covariates included in the ANCOVAs and regressions were age, gender, race (non-Hispanic white or not), education (college graduate or not), and body mass index as these differed between respondent groups.

Results {#s3}
=======

Descriptive statistics {#s3-1}
----------------------

[Online supplementary table 3](#SP3){ref-type="supplementary-material"} displays the demographics of respondents in all understanding groups. The majority of participants in all three respondent categories had *ok* or *good* understanding of the difference between T1D and T2D. Few participants with either a T1D or T2D diagnosis had an understanding classified as *poor*.

10.1136/bmjdrc-2019-000708.supp3

One hundred and sixty-five individuals with *poor* understanding were excluded from further analysis. Ten additional participants were excluded due to clear plagiarism in their response to the knowledge items. Six hundred and ninety-two individuals with *ok* and *good* classifications of understanding were combined and included in further analysis. Demographic information for these individuals is included in [table 1](#T1){ref-type="table"}.

###### 

Sample characteristics and descriptive statistics for respondents included in analyses

  ---------------------------------------------------------------------------
  Variable             Unaffected\   T1D\          T2D\          P value \*
                       (n=320)       (n=182)       (n=190)       
  -------------------- ------------- ------------- ------------- ------------
  Age, years           34.2 (9.5)    40.4 (14.3)   54.0 (11.5)   \<0.001

  BMI                  27.1 (6.8)    26.6 (5.8)    33.5 (7.8)    \<0.001

  College graduate     160 (50.0%)   126 (69.2%)   102 (53.7%)   \<0.001

  Non-Hispanic white   159 (49.7%)   138 (76.2%)   135 (71.1%)   \<0.001

  Female               237 (74.5%)   160 (89.4%)   149 (79.7%)   \<0.001
  ---------------------------------------------------------------------------

M (SD) or frequency (%) reported.

\*P value reflects group differences among respondent group status.

BMI, body mass index; T1D, type 1 diabetes; T2D, type 2 diabetes.

### Diabetes knowledge {#s3-1-1}

The percentage of participants that mentioned each of the eight dimensions is displayed in [figure 1](#F1){ref-type="fig"}. Overall, participants were most likely to mention onset, causal factors, and treatment; however this pattern varied by respondent diabetes status, *F*(14,1368)=23.17, p\<0.001.

![Frequency of mention of the eight dimensions of understanding from those with sufficient understanding. T1D, type 1 diabetes; T2D, type 2 diabetes.](bmjdrc-2019-000708f01){#F1}

Causal attributions {#s3-2}
-------------------

The mean causal attributions for T1D are shown in [figure 1](#F1){ref-type="fig"} and [table 2](#T2){ref-type="table"}. In general, all respondent groups disagreed (ie, had means below the scale midpoint) that the following factors could be implicated in the development of the disease: overweight, diet, physical activity, environment, and family environment. Unaffected respondents, and those with T2D, had similar causal attributions for T1D, which tended to differ from respondents with T1D. Participants with T1D attributed a germ or virus as a cause of T1D at significantly higher levels than unaffected participants and those with T2D. Participants with T1D also made significantly lower attributions to overweight, diet, physical activity, family environment, and genetics for causing T1D than the other two respondent groups.

###### 

Causal attributions for T1D and T2D

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                       Causal Attributions for T1D   Causal Attributions for T2D   Paired t-tests\                                                                                                    
                                                                                   Within respondent group                                                                                            
  -------------------- ----------------------------- ----------------------------- ------------------------- --------- ---------------- --------------- --------------- --------- --------- --------- ---------
  Diet                 2.410 (1.830)                 2.096 (1.558)                 2.614 (1.916)             0.005     6.075 (1.039)    5.792 (1.291)   5.683 (1.573)   0.016     \<0.001   \<0.001   \<0.001

  Physical activity    2.531 (1.725)                 1.949 (1.398)                 2.517 (1.749)             0.001     5.696 (1.129)    5.681 (1.352)   5.757 (1.308)   0.877     \<0.001   \<0.001   \<0.001

  Overweight           2.622 (1.708)                 1.950 (1.502)                 2.363 (1.837)             \<0.001   6.0321 (0.924)   5.991 (1.164)   5.803 (1.452)   0.224     \<0.001   \<0.001   \<0.001

  Environment          2.622 (1.670)                 2.900 (1.891)                 3.100 (1.876)             0.056     4.696 (1.619)    5.129 (1.536)   5.165 (1.601)   0.097     \<0.001   \<0.001   \<0.001

  Family environment   2.794 (1.853)                 2.397 (1.830)                 2.979 (1.936)             0.020     5.405 (1.282)    5.696 (1.209)   5.576 (1.356)   0.078     \<0.001   \<0.001   \<0.001

  Genetics             6.196 (1.155)                 5.667 (1.555)                 6.227 (1.392)             0.005     4.837 (1.576)    5.647 (1.482)   5.866 (1.365)   \<0.001   \<0.001   0.495     0.047

  Germ/virus           2.335 (1.632)                 5.355 (1.889)                 3.141 (2.168)             0.001     1.904 (1.308)    2.604 (1.613)   2.672 (1.839)   \<0.001   \<0.001   \<0.001   0.001

  Chance               3.882 (1.924)                 4.223 (2.048)                 3.846 (2.106)             0.153     2.743 (1.610)    2.957 (1.714)   3.017 (1.834)   0.295     \<0.001   \<0.001   \<0.001
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Note: M (SD) reported.

Comparisons within and between groups.

\* P value reflects group differences among respondent group status and within attributions for T1D or T2D.

T1D, type 1 diabetes; T2D, type 2 diabetes.

[Figure 2](#F2){ref-type="fig"} and [table 2](#T2){ref-type="table"} show causal attributions for T2D. General alignment between the three groups was high here as well. All groups agreed that the following six out of the eight factors could cause or contribute to T2D: overweight, diet, physical activity, environment, family environment, and genetics. Unaffected individuals demonstrated significantly lower endorsement of genetic, environmental, and germ/virus factors and attributed diet more highly as a cause of T2D than the affected groups.

![Causal attributions for T1D and T2D. \*P\<.05, \*\*p\<.01 by factor. Bars that share a letter within each factor are not significantly different from one another at p\<.05. T1D, type 1 diabetes; T2D, type 2 diabetes.](bmjdrc-2019-000708f02){#F2}

[Table 2](#T2){ref-type="table"} compares means for causal attributions between T1D and T2D, within each respondent group. Unaffected individuals, and those with T2D, attributed genetics as a cause of T1D more than they did for T2D. Respondents with T1D equally attributed genetics as a cause of T1D and T2D. All groups significantly differed in their attributions of all other factors to T1D versus T2D.

Control {#s3-3}
-------

[Figure 3](#F3){ref-type="fig"} shows perceived control over T1D and T2D onset, as well as associations between causal attributions and perceived control over the onset of T1D and T2D. Across all respondent groups, the mean perceived control over T1D onset (M=1.38, SD=0.94) was significantly lower than the mean perceived control over T2D onset (M=3.98, SD=0.81); *t*(684) = −48.26, p*\<*0.001. There was a significant effect of respondent diabetes status on perceived control over T1D and T2D onset, *F*(2, 663)=6.09, p=0.018. For all respondent groups, higher levels of perceived control were associated with the following casual factors: diet, physical activity, and overweight. Genetics, germ/virus, and chance were associated with lower levels of perceived control in some cases; however, relationships varied by respondent status and diabetes type.

![Perceived control over diabetes onset means (graph, scale 1--5) and associations between causal factor and perceived control (table, unstandardized B values). \*P\<.05. \*\*p\<.01 by row, within T1D or T2D. Bars that share a letter within each diabetes type are not significantly different from one another at p\<.05. T1D, type 1 diabetes; T2D, type 2 diabetes.](bmjdrc-2019-000708f03){#F3}

Favorability {#s3-4}
------------

[Figure 4](#F4){ref-type="fig"} shows favorability levels of individuals with T1D and T2D as well as the associations between these levels and casual attributions. Across all respondent groups, the mean favorability level of individuals with T1D (*M*=6.90, *SD*=1.91) was significantly higher than the mean favorability of individuals with T2D (*M*=5.72, *SD*=2.03); *t*(685) = 14.04, p\<0.001. There was a significant effect of respondent diabetes status on favorability judgements of individuals with T1D and T2D, *F*(2, 664)=9.79, p\<0.001. Moreover, across all respondent groups, the degree to which an individual identified overweight or a behavioral factor as a cause of diabetes (diet and physical activity) was negatively associated with the favorability ratings of both individuals with T1D and those with T2D. Uncontrollable factors (genetics, germ/virus, and chance) were positively associated with favorability of individuals with T2D, among all respondent groups.

![Favorability means (graph, scale 1--9) and associations between causal factor and favorability (table, unstandardized B values). \*P\<.05. \*\*p\<.01 by row, within T1D or T2D. Bars that share a letter within each diabetes type are not significantly different from one another at p\<.05. T1D, type 1 diabetes; T2D, type 2 diabetes.](bmjdrc-2019-000708f04){#F4}

Discussion {#s4}
==========

The present report examined how diabetes knowledge, causal attributions, control beliefs, and favorability judgements varied as a function of respondent diabetes status and how causal attributions related to control beliefs and favorability judgements. Results indicated general agreement as to causal attributions for T1D and T2D among individuals with and without diabetes. As expected, behavioral causal factors (diet and physical activity), as well as overweight, were generally attributed as causes for T2D, but not T1D. Consistent with the literature,[@R24] genetics was attributed as a cause for both T1D and T2D. Although, when genetic attributions were compared, attributions of unaffected respondents and those with T2D were significantly higher for T1D than for T2D, in line with hypotheses; individuals with T1D made similar genetic attributions for both T1D and T2D.

Respondents' diabetes status and attributions {#s4-1}
---------------------------------------------

Including participants with and without diabetes in the current study allowed for between-group comparisons not previously possible. Group-based comparisons suggest that the experience of living with T1D or T2D influences the causal attributions made for one's own disease. The most notable difference among individuals with T1D was in their endorsement of a germ or virus as a cause of T1D. Despite the lack of a specific germ or virus being implicated as the proximal cause of T1D, viral influence is widely hypothesized.[@R5] It is sensible that affected individuals would be more familiar with the science in this domain. Interestingly, respondents with T1D had lower attributions to genetics for T1D than the other groups. This is inconsistent with general research on self-serving bias, in which an individual affected by T1D might stress the uncontrollable factors associated with their own disease type and likewise stress the controllable factors associated with T2D.[@R30] Although this finding was not predicted, relatively lower attribution of genetics for T1D may occur because many individuals diagnosed with T1D may not observe T1D clustering in their families.[@R31] Overall, these differences suggest that attributions are informed by experiences unique to individuals with T1D.

A difference in affected participants' causal attributions is also seen for T2D. Unaffected respondents attributed genetics as a cause of T2D significantly less than affected groups. It may be less apparent to individuals who do not live with diabetes that a non-behavioral factor like genetics can play a large role in risk for T2D.

It has not been explicitly studied whether living with one type of diabetes influences attributions for another type of diabetes. Results suggest a knowledge asymmetry in that individuals with T1D have causal attributions for T2D that are similar to those living with the condition while the reverse is not true among individuals with T2D. T1D is most commonly diagnosed in childhood and so participants with T1D have likely had their diagnoses longer than those with T2D. Additionally, T1D may be a more central part of an affected individual's life and identity due to disease severity. This may result in a better understanding of diabetes as a whole. Additionally, knowledge about T2D may be useful for individuals with T1D when explaining the difference between the types to correct misconceptions and possibly to mitigate misplaced blame and stigma.

Controllability beliefs {#s4-2}
-----------------------

While attributions for behavioral factors and overweight were associated with higher perceived control over onset for both T1D and T2D, as expected, attributions for genetics, chance, and other factors typically considered low-control were associated with low perceived control among only unaffected respondents. Among affected respondents, these relationships did not follow a discernible pattern. This suggests that perceptions of controllability may be more heavily based on behavioral attributions for these individuals or that other facets of diabetes experience may inform these beliefs. This finding suggests that future work should not rely on the assumption that genetic attributions for diabetes can serve as a surrogate for low control beliefs among individuals with diabetes.

Favorability judgements {#s4-3}
-----------------------

Overall, respondents judged individuals with T1D more favorably than individuals with T2D, consistent with hypotheses. This was true even among individuals with T2D, who rated individuals with T1D almost a full scale point higher in favorability than those with T2D. This is consistent with previous findings in the domain of obesity demonstrating that individuals with obesity engage in in-group stigmatization.[@R32]

Behavioral causal attributions, such as dietary behavior, were negatively related to the favorability of individuals with T2D and T1D. We did not hypothesize such relationships with regards to T1D, but these results suggest that the link between endorsement of high-fault factors and negative evaluation is likely strong enough that these relationships emerge even when base rates of the attribution are low.

Among respondents with T2D, there was no relationship between genetic causal attributions for T2D and favorability judgements of individuals with T2D, yet attributions for the other non-behavioral factors (germ/virus and chance) were associated with more favorability. This was unexpected given positivity previously seen among individuals with obesity in association with genetic causal attributions for their weight[@R33]; however, it is consistent with the spotty relationships found between these causal factors and controllability perceptions in the current study. More research in this domain is indicated.

### Dimensions of conceptual diabetes knowledge {#s4-3-1}

Open-ended data provided in response to the diabetes knowledge questions offer insight into how respondent groups consider various dimensions when explaining the differences between T1D and T2D. These responses are likely the most salient features of diabetes for these individuals, linked most closely to respondents' general impressions of the two diabetes types. Over 40% of unaffected respondents and those with T1D mentioned causal factors in their responses, while only 13% of respondents with T2D mentioned this dimension. Individuals with T2D may be psychologically motivated not to emphasize aspects of their diagnoses that imply fault and personal responsibility.[@R34] Additionally, respondents with T1D and T2D both mentioned treatment elements, pathophysiology, and disease outcomes more often than unaffected individuals. Affected individuals would likely be well educated on these dimensions due to their own life experience. This work suggests that affected and unaffected individuals develop distinct mental models of the illness, its characteristics, and outcomes, likely due to their lived experience.

Limitations {#s4-4}
-----------

This study has several limitations. Representation of various demographic features differed by diabetes status and understanding. Differences in group demographics were controlled for in all analyses but still may have influenced data patterns. In part, this is due to demographic differences between ResearchMatch/Facebook patient groups (recruitment sources for affected individuals) and Amazon mTurk (recruitment source for unaffected individuals). mTurk samples have been shown to be very similar to representative US samples[@R35]; however, the patient population was skewed as is common in clinical research.[@R36] In addition, there may be other, more nuanced, measures than favorability that can assess attitudes across T1D and T2D in future work. Finally, associations reported here are cross-sectional and non-directional. As such, the way in which attributions inform attitudes specific to T1D and T2D over time must be investigated further.

Conclusions {#s5}
===========

Until now, the diffuse nature of the literature did not allow for comparisons among different respondent groups and between diabetes types as to causal attributions for diabetes. The current analysis is a step towards understanding how attributions differ, elucidating the reasons for those differences, and considering the influence these differences may have on self-identity, self-efficacy, and perceived treatment response efficacy. These findings also hold implications for clinical and public health diabetes education approaches. To provide a few examples, causal attribution patterns for T1D and T2D are remarkably similar among affected and unaffected groups, making it unlikely that educational materials would need to be differentially tailored to adapt to these patterns. In addition, knowledge results highlight that the high prevalence of T2D is rarely salient to individuals, affected or unaffected and as such may be an area for additional emphasis. Results also demonstrate that incorporating information about genetic factors in T2D in educational materials appears fairly unlikely to lead to fatalistic responses (in that there is low/no relationship between genetic attributions and controllability perceptions), and that this information may additionally be associated with more favorable perceptions of individuals with T2D. In addition to what has been uncovered by the present research, further research in these areas will help inform public health and clinical efforts to prevent and treat T1D and T2D.
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